In many cases it can be valuable to separate stratospheric and tropospheric air, so as to study these very different regimes independently [e.g., Logan, 1999]. However, for this study we have not filtered the data this way, choosing instead to look at the atmosphere as a whole, although concentrating on the troposphere. One of the parameters to evaluate in global models is the height of the tropopause, and not separating stratospheric and tropospheric air in these composites allows us to identify the tropopause. In addition, it is difficult to use a uniform criteria for distinguishing the two regions in these data sets, as there are different coincident measurements in the various campaigns. 
Observations
The observations that are included in the data composites are discussed in this section. Following a brief discussion of the chemical species that are included, each of the measurement campaigns is briefly described. The techniques used for these measurements are discussed, and the data files used and created for the data composites are identified. These summaries are provided to assist the reader in interpreting the data composites presented in the following sections.
Chemical Species
The species from each measurement campaign that are included in the data composites presented here are listed in Table 1 Table 1 , with the specifics of the observations given in Table 2 Fluor., Enzymatic Fluorimetry; GC/ECD, Gas chromatography/electron capture detector; GC/FID, Gas chromatography/flame ionization detector; GC/RGD, Gas chromatography/HgO reduction gas detector; Grab/GC, Canister grab samples/Gas chromatography; Grab/HPLC, Grab samples/High performance liquid chromatography; IR abs, Infrared absorption; Mist/IC, Mist chamber (aqueous scrubber) /ion chromatography; PF-TP/LIF, Photofragmentation (for NO2); 
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Measurement Techniques
A summary of the measurement techniques used in each campaign, along with the estimated uncertainties, are given in Table 2 . Details of each technique used will not be given here and readers are directed to the references given above and in Table 2 for specific campaigns. Following are some general comments about the data and techniques used that should be kept in mind when using the data composites.
The relatively large concentrations of ozone found in the troposphere (10-100 ppbv) have allowed for quite reliable and precise in situ measurements to be made, with a variety of instrument types (UV absorption, elec- In order to calculate the averages and statistics for each 5 ø by 5 ø grid box and profile region, "merged" data files were used, where the measured parameters are averaged to a common time base. The merged data files from Georgia Tech and Harvard (available from the GTE web site), with various averaging times, were used in a number of cases (as specified in Table 2 ). In these merges, lower frequency data are repeated in the file for the duration of the sampling time, and using these data for this sort of analysis can lead to erroneous averaging and counting of observations in a region or grid cell. Therefore different merges were used for different species. In many cases, new 1-min average merged files were created, where data measured more frequently (03, CO, NO) were averaged to 1 rain and slower fre- When using these data composites, it is important to keep in mind that each grid box generally only represents a single campaign, and actually only from a short time period. Because of the scarcity of the data, many grid boxes contain only a few observations and the statistics are poor. Each of the campaigns were also focused on particular regions and processes (e.g., convective outflow, biomass burning emissions), which may bias the observations from the average concentrations at that location. Our goal is to compile all of the observations, without filtering for "plumes" or what might be At high latitudes, the ozone mixing ratios are higher at 6-8 km than 2-4 km, partially due to the influence of stratospheric air, strongest in winter when the tropopause is lowest there (e.g., measurements from AASE). In other locations in the middle troposphere, the effect of convection of precursors on 03 production from the surface and lightning-produced NOx can be seen in the high levels of 03 (e.g., over the South At- Table 3 . Circles show locations of ozonesondes (discussed in section 4.1). tion 2.1). The PAN/NOx and HNO3/NOx ratios above 2 km, however, are quite high, suggesting significant photochemical processing had occurred. The calculated net ozone production is an average of 1-2 ppbv/day at 1-2 km, moderately low due to low sun angles in winter. Figure 4 shows the profiles from the "Tahiti" region of PEM-Tropics-A, with observations from both the P-3 and DC-8 aircraft, where available. High ozone mixing ratios (60-80 ppbv) are seen in the middle troposphere (3-6 km). NO•, CO, NMHCs, PAN, and HNO3 are much lower than the Japan and Africa regions (Figures 2 and 3) , particularly near the surface, as there are very few source emissions in the vicinity. C3H8/C2H6 is much less than 0.1, indicating that the air parcels measured were highly aged. PAN is essentially zero in the warm lower troposphere, since any that is formed is rapidly thermally decomposed. HNO3/NO• is roughly 5 and greater, indicative of chemically processed air. H202 is similar to the other regions, but CH3OOH is much greater, and consequently the ratio H202/CH3OOH is smaller (close to 1). Net 03 production is negative throughout the lower troposphere, and less than 1 ppbv/d above 8 km.
These three regions provide examples of the wide variability in atmospheric composition around the globe. However, the Africa and Japan profiles show a great deal of similarity due to both regions being influenced by surface emissions despite the different sources (biomass burning versus industrial sources). For example, NOx shows a "c"-shaped profile for both regions, due to the sources at the surface, and lightning (particularly over Africa) and aircraft emissions (more likely over places like Japan) in the upper troposphere, whereas in the Tahiti region NOx increases monotonically with 
Comparison of Data Composites to Other Climatologies
The data composites presented can be compared with other data sets and models, and several examples are The observations obtained during two different campaigns in eastern Brazil, the "Natal" region from CITE-3 and "Brazil_E" from TRACE-A are compared to the ozonesonde data from Natal (6øS, 35øW) in September (Figures 5b and 5c ). The CITE-3 measurements are generally higher than the sondes, but the TRACE-A agreement is good. Comparison of the TRACE-A "Africa_S" region to sonde climatologies for Brazzaville (4øS, 14øE) and Pretoria (26øS, 28øE) during September (Figures 5d and 5e) shows much greater variability in the aircraft data than indicated by the sondes, though on average there is agreement between the two. The sonde profile at Pretoria is slightly lower than at Brazzaville, probably indicating fewer fires in the southern area. A greater number of aircraft observations were made near Pretoria (as indicated by the circles).
In Figures 5f and 5g , the "Japan_Coast_E" region sampled during P EM-West-A is shown with the ozonesonde climatologies of Kagoshima (32øN, 131øE) and Tateno (36øN, 140øE) for September. There is large variability in the aircraft data during this period; however, the aircraft data are generally lower than both sets of sondes throughout the troposphere. The same region is compared for PEM-West-B (Figures 5h and  5i) , and the sonde data from February for the same two stations are used. Above 8 km there is large variability in the aircraft data due to sampling both stratospheric and tropospheric air, but the aircraft data is significantly lower than the sondes at these altitudes. The instances of large differences between the sonde and aircraft data (e.g., Fiji) imply that those regions of aircraft data may not be appropriate for evaluation of models using climatological meteorology. The aircraft data generally have much higher variability than seen in the sonde climatology. These factors indicate that aircraft data can be used more effectively in the evaluation of models using assimilated winds for the time of the observations. 
Measurements Obtained on Commercial
Comparison of One Species in Several Regions
It is also valuable to compare many regions at one time for each species, which can allow identification of systematic differences between the model results and observations. The comparison of data and models for The data composites presented here will continue to be expanded as new data sets beco•ne available. Additional species (e.g., H•O, CH4, other NMHCs, including isoprene, sulfur, and halogen compounds), as well as aerosol concentrations and composition will also be added. These data sets will continue •o be used in the evaluation of models under development and in comparison with satellite measurements.
